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(54) PLASTIC COMPOSITE SHEET AND DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic composite sheet excellent in low linear coefficient of 
expansion, smoothness and flame retardancy, thus applicable to various display devices. 

SOLUTION: The plastic composite sheet essentially comprises (a) a thermosetting resin or ultraviolet-curable 
resin, (b) a powdery inorganic filler and (c) a fibrous inorganic filler. In this composite sheet, a total of the 
components(b) and (c) accounts for 60-95 wt.% of 1 00 wt.% of the composite sheet, the weight ratio (b)/(c) is 
(5:95) to (95:5), and the component(b) consists of a vitreous material with a melting point of 300-1 ,000° C. 
Display devices using this plastic composite sheet are also provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

(a) Thermosetting resin or ultraviolet curing nature resin, an inorganic bulking agent of (b) powder state, (c) It is 
the plastic composite sheet which used a fibrous inorganic bulking agent as an essential ingredient. The total 
quantity of powder state and a fibrous inorganic filler occupies 60 to 95 % of the weight to 100 % of the weight 
of full weight of a plastic composite sheet, A plastic composite sheet moreover characterized by wt. ratios of 
powder state and a fibrous inorganic bulking agent being 5 / 95 - 95/5, and also an inorganic bulking agent of 
powder state being a vitrified substance with a melting point of 300-1000 **. 

[Claim 2] 

The plastic composite sheet according to claim 1 whose difference of a refractive index after hardening of the 
aforementioned (a) thermosetting resin or ultraviolet curing nature resin and a refractive iriflex~bf (b) powder 
state inorganic bulking agent and the (c) fibrous inorganic filler is 0.01 or less. 
[Claim 3] 

The transparent plastic composite sheet according to claim 1 or 2 whose light transmission in wavelength of 
550 nm is not less than 60%. 
[Claim 4] 

claims 1-3 whose 30-150 ** mean coefficients of linear expansion are 25 ppm or less — either — a plastic 
composite sheet of a statement. 
.[Claim 5] 

claims 1—4 whose Abbe numbers after hardening of the aforementioned (a) thermosetting resin or ultraviolet 
curing nature resin are 45 or more — either — a plastic composite sheet of a statement. 
[Claim 6] 

claims 1-5, wherein maximum surface roughness of a substrate face is 200 nm or less — either — a plastic 
composite sheet of a statement. 
[Claim 7] 

(b) claims 1-6 which are glass whicba powdered inorganic bulking agent uses oxidized silicon, oxidation 
aluminum, and boron oxide as an essential ingredient, and is characterized by content of sodium oxide being 
less than [ 1.0wt% ] — either — a plastic composite sheet of a statement. 

[Claim 8] 

a claim — a display device which used a plastic composite sheet of a statement one to 7 either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The coefficient of linear expansion of this invention is small, it has high surface smoothness, and relates to the 
plastic composite sheet excellent in transparency, heat resistance, and solvent resistance. This plastic 
composite sheet can be used conveniently for optical sheets, such as a substrate for liquid crystal display, an 
organic electroluminescence display device board, a substrate for light filters, a substrate for touch panels, and 
a solar cell substrate, a transparent plate, an optical lens, an optical element, an optical waveguide, an LED 
sealing agent, etc., for example. 
[0002] 

[Description of the Prior Art] 

Generally, many glass plates are used as the substrate for liquid crystal display elements, a color filter 
substrate, the substrate for organic electroluminescence display devices, a substrate for solar cells, etc. 
however, it is easy to be divided — it is not bent — specific gravity is greatly unsuitable for a weight saving — 
many trials which use a plastic material instead of a glass plate have come to be performed from the problem of 
** in recent years. For example, the cured body produced by hardening the epoxy resin composition which 
includes an epoxy resin, an acid anhydride system hardening agent, and a curing catalyst in the patent 
documents 1 or the patent documents 2, and the transparent resin boards for liquid crystal display elements 
which consist of thermoplastics are indicated. 

However, since the conventional plastic material for glass substitution had the large coefficient of linear 
expansion, when used for the aictive-matrix display device board, for example, in the manufacturing process, 
problems, such as curvature and an open circuit of aluminum wiring, arose, and application was difficult and a 
problem. 

The plastic sheet used for a display is asked for surface smoothness. Since the semiconductor device was 
directly written in on the substrate when using especially for a display, the smooth nature in a 200-nm level 
was called for by maximum surfacVrotigfinessT but it was dramatically difficult to create the smooth thing of a 
surface disposition, and it was a problem. 

Various plastic composite sheets require that rigidity should be high and there should be few curvature and 
waves. Especially by it, when rigidity comes it easy to carry out low, when curvature and a wave are large, 
processing for using a display device etc. is difficult, and applying this plastic composite sheet to a display 
device is accompanied by many difficulties. In order to solve this problem, it is surmising that it is an effective 
measure to thicken thickness of the existing plastic sheet, but this technique has a problem of a weight 
increment and a better solution is desired. 

In the case of the plastic plate, a certain measure which has the problem of being easy to burn and raises fire 
retardancy was required. However, especially in the case of the transparent substrate, it was the state that use 
was progressing there being no effective flameproofing technique and being unable to give a fire-resistant 
function, and it was a big problem in respect of safety. 
[0003] 

[Patent documents 1] 
JP,6-337408,A 
[Patent documents 2] 
JP,7-120740,A 
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[0004] 

[Problem(s) to be Solved by the Invention] 

This invention is low hygroscopic degree, and has high surface smoothness, and with a low coefficient of linear 
expansion Transparency, Excel in fire retardancy and A transparent plate, an optical lens, the plastic plate for 
liquid crystal display elements, It aims at providing the plastic transparent composite sheet used suitably for the 
substrate for light filters, the plastic plate for organic electroluminescence display devices, a solar cell 
substrate, a touch panel, an optical element, an optical waveguide, an LED sealing agent, etc. 
[0005] 

[Means for Solving the Problem] 

As a result of inquiring wholeheartedly that this invention persons should attain an aforementioned problem, (a) 
thermosetting resin or ultraviolet curing nature resin, (b) It is the plastic composite sheet which used an 
inorganic bulking agent of powder state, and an inorganic bulking agent of (c) fibrous as an essential ingredient. 
The total quantity of powder state and a fibrous inorganic filler occupies 60 to 95 % of the weight to 100 % of 
the weight of full weight of a plastic composite sheet, By using a plastic composite sheet moreover 
characterized by wt. ratios of powder state and a fibrous inorganic bulking agent being 5 / 95 - 95/5, and also 
an inorganic bulking agent of powder state being a vitrified substance with a melting point of 300-1000 **, It 
found out that a plastic composite sheet excellent in a coefficient of thermal expansion, smooth nature, or fire 
retardancy could be obtained, and also found out that a display device could be created using it, and resulted in 
this invention. 
[0006] 

Namely, this invention 

(1) (a) thermosetting resin or ultraviolet curing nature resin, an inorganic bulking agent of (b) powder state, (c) It 
is the plastic composite sheet which used a fibrous inorganic bulking agent as an essential ingredient. The total 
quantity of powder state and a fibrous inorganic filler occupies 60 to 95 % of the weight to 100 % of the weight 
of full weight of a plastic composite sheet, A plastic composite sheet moreover characterized by wt. ratios of 
powder state and a fibrous inorganic bulking agent being 5 / 95 - 95/5, and also an inorganic bulking agent of 
powder state being a vitrified substance with a melting point of 300-1000 **. 

(2) A plastic composite sheet of (1) whose a difference of a refractive index after hardening of the 
aforementioned (a) thermosetting resin or ultraviolet curing nature resin and a refractive index of (b) powder 
state inorganic bulking agent and the (c) fibrous inorganic filler is 0.01 or less. 

(3) (1) and (2) transparent plastic composite sheets whose light transmission in wavelength of 550 hrri is not 
less than 60%. 

(4) A plastic composite sheet of (1) - (3) whose 30-150 ** mean coefficient of linear expansion is 25 ppm or 
less. 

(5) A plastic composite sheet of (1) - (4) whose Abbe number after hardening of said transparent resin (a) is 45 
or more. 

(6) A plastic composite sheet of (1) - (5), .wherein .maximum surface roughness of a substrate face is 200 nm or 
less. 

(7) Plastic composite sheet of (b)(1) which is glass which powdered inorganic bulking agent uses oxidized 
silicon, oxidation aluminum, and boron oxide as essential ingredient, and is characterized by content of sodium 
oxide being less than [ 1.0wt% ] - (6). 

(8) Display device using a plastic composite sheet of (1) - (7). 
[0007] 

[Embodiment of the Invention] 

Hereafter, this invention is explained in detail. 

The thermosetting resin in (a) in this invention shows the general resin which carries out three-dimensional 
bridge construction and is hardened with heat; such as an epoxy resin, phenol resin, melamine resin, and 
polyester resin. These may be independent or may be mixed. It can be used together when the resin to be used 
needs a hardening agent and a hardening accelerator. What is used most suitably as thermosetting resin is an 
epoxy resin. At this time, an amine system especially dicyandiamide and aromatic amine, a tetramethylen 
hexamine and a phenol novolac system hardening agent, and an acid anhydride system hardening agent are 
used as a hardening agent. As a hardening accelerator, the hardening accelerator of organic phosphorus 
systems, such as triphenyl phosphine, and the nitrogen system of an imidazole series is used suitably. 
[0008] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran 2008/10/09 



JP,2005-029667,A [DETAILED DESCRIPTION] 3/6 ^— i> 

Ultraviolet curing nature resin in (a) in this invention shows the general resin of acrylate resin, epoxyacrylate 
resin, etc. which carries out three-dimensional bridge construction by ultraviolet rays, and it hardens. These 
may be independent or may be mixed. It is desirable to blend, the substance which is made to generate a radical 
by UV irradiation as a polymerization initiator at this time and in which it deals, for example, aryl alkyl ketone, 
the substance which is made to generate a cation and in which it deals by UV irradiation, for example, 
aryldiazonium salt etc., etc. Since it is possible to also make an epoxy resin react when using a cation form 
polymerization initiator, such resin systems can also be classified into ultraviolet curing nature resin. Since 
ultraviolet curing nature resin can generally be hardened also with an exposure and mere heating of an electron 
beam, about a means to stiffen ultraviolet curing nature resin, it is satisfactory also as UV irradiation, electron 

beam irradiation, either of the heating, or these concomitant use. - - 

[0009] 

As for the plastic composite sheet for display devices, it is desirable that it is transparent depending on a use. 
Even when complete cure of transparent thermosetting resin and transparent ultraviolet curing nature resin (it 
abbreviates to transparent resin henceforth) which are then used is carried out, they show the resin which has 
the permeability of visible light. Not less than 80% of thing has the preferred light transmission in 550 nm at the 
time of fabricating the transparency of transparent resin of this invention on a 50-100-micron-thick sheet, and 
it points out more preferably what is not less than 90% most preferably not less than 85%. When using as a 
substrate for display devices, not less than 85% is preferred. These resin may be used independently or may 
use two or more sorts together. 
[0010] 

The inorganic bulking agent of (b) powder state used by this invention is a bulking agent of the minerals of 
particle state, and refers to the vitrified substance in which the melting point is 300-1000 **. The melting point 
shows what was measured by DSC. A vitrified substance shows the general substance which does not 
crystallize at ordinary temperature, but is amorphous, namely, has become a vitreous state.- For example, they 
are glass powder, a glass bead, glass frit powder, etc. The glass powder or glass frit which excelled [ coefficient 
of linear expansion ] also in transparency low especially is used suitably. When the melting point blends the 
vitrified substance which is 300-1000 **, and it is heated from the outside and results in combustion, a vitrified 
substance is fused easily and forms glass coating in the combustion surface of a plastic composite sheet. So, 
self^extinguishing was revealed, the burning time became short, and it became clear that flameproofing was 
carried out. Limitation in particular is carried out about neither particle diameter nor specific surface area nor 
shape. However, since it is in the tendency for the smooth nature of the surface of a plasticcomposite sheet 
to be spoiled, about particle diameter when particle diameter is too large, a small thing is desirable and 20 more 
microns or less are more desirable than the overall diameter of 100 microns. If hot much large about specific 
surface area, in order that the dispersibility to resin may decrease that it is easy to condense, it is desirable 

that it is smaller than 30~m 2 /g. Furthermore about shape, it is satisfactory also about a globular shape, a 
granular type, the shape of a scale, and any. As for the presentation, in the case of glass powder or glass frit, it 
is desirable to use oxidized silicon / aluminum oxide / boron oxide as an essential-ingredient, and for there to " 
be content of sodium oxide at 1% or less. Since oxidized silicon is the main raw material of glass, naturally it is 
indispensable. The aluminum oxide is effective in waterproof improvement, and it is desirable to also blend this. 
Since boron oxide is effective in lowering the melting point, in order [ to which the melting point is said as 300- 
1000 ** ] to control to a low melting point comparatively, it is required. Although sodium oxide has a function 
which lowers the melting point of glass as well as boron oxide, it is desirable for an addition to be less than 1.0 
% of the weight in order to make the reliability of a display device fall by hydrolyzing and generating sodium ion. 
[0011] 

(c) used by this invention — with a fibrous inorganic bulking agent, what the aspect ratio knit 20 or more 
inorganic bulking agents or it, and used as cloth, and the thing used as the nonwoven fabric are included. For 
example; glass fiber, glass fabrics, a nonwoven glass fabric, a glass bead, glass powder, MIRUDO glass, paper, 
carbon fiber, a metal fiber, etc. are raised, since the reduction effect and transparency of a coefficient of linear 
expansion are especially high, glass fiber, glass fabrics, and a nonwoven glass fabric are preferred, and glass 
fabrics are the most preferred. Although the thickness in particular of textiles is not limited, it is preferred that 
it is 30-300 micrometers. As a kind of glass, E glass, C glass, A glass, S glass, D glass, NE glass, T glass, etc. 
are raised, and E glass with few [ especially ] alkaline metals, S glass, T glass, and NE glass are preferred. 
Although the refractive index in particular of a glass filler (b) is not restricted, it is necessary to be a grade 
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which shows the refractive index after bridge construction of transparent resin (a), and a near value, and shows 

the transparency excellent in the transparent composite sheet. 

[0012] 

In this invention, the total quantity of powder state and a fibrous inorganic filler needs to occupy 60 to 95 % of 
the weight to 100 % of the weight of full weight of a plastic composite sheet. When the loadings of the sum total 
of an inorganic bulking agent are less than 60 % of the weight, stiffness falls, it curves on a sheet and a wave 
arises. Fire retardancy also falls. If loadings are larger than 95 % of the weight, powder state or a fibrous 
inorganic bulking agent cannot distribute uniformly to matrix resin slack thermosetting resin or ultraviolet curing 
nature resin, The rate of an inorganic bulking agent compounding ratio becomes uneven inside a substrate, a 
plastic composite sheet curves substantially,- or it-is distorted, and also becomes very weak, and practical use 
is not deserved. 
[0013] 

In this invention, it is required for the wt. ratios of powder state and a fibrous inorganic bulking agent to be 5 / 
95 - 95/5. When a wt. ratio is smaller than 5/95, the rigidity of a plastic composite sheet is insufficient, it is 
easy to produce curvature and a wave, and also fire retardancy also falls. On the other hand, when a wt. ratio is 
larger than 95/5, a coefficient of linear expansion falls. 
[0014] 

(a) As for the difference of a refractive index with the refractive index after hardening of resin, (b) and a powder 
state inorganic bulking agent, and the (c) fibrous inorganic filler, it is preferred that it is 0.01 or less in order to 
maintain the outstanding transparency, and 0.005 or less are more preferred. When refractive index difference is 
larger than 0.01, there is a tendency which is inferior in the transparency of the composite material composition 

obtained. — . 

[0015] 

It is desirable for the Abbe number of (a) resin in transparent complex resin of this invention to be 45 or more 
in order to maintain the outstanding transparency. An Abbe number is a parameter which shows the wavelength 
dependency of a refractive index, and as this figure is large, the wavelength dependency of a refractive index is 
smaller. About an inorganic material like glass, an Abbe number is comparatively large, and it is comparatively 
small about organic materials like a plastic. In order to maintain transparency in a transparent complex board in 
every wavelength band, it is necessary to make the wavelength dependency of the refractive index of 
transparent resin and a glass filler agree as much as possible. When an Abbe number uses transparent resin 
which is less than 45, the transparency of transparent complex resin may be inferior. * " ■ - - 

[0016] 

In this invention, since the transparency of the composite material composition of this invention becomes good 
so that an inorganic bulking agent and resin have stuck, it is preferred to process the inorganic bulking agent 
surface by publicly known finishing agents, such as a silane coupling agent. As a silane coupling agent, an 
epoxysilane coupling agent, a titanate system coupling agent, an aminosilane coupling agent, a silicone oil type 
;; Q.pupiing agent, etc. may be mentioned, and these may be used independently, or severgl-sorts. may compound 
and it may use. 
[0017] 

There is no restriction in the forming process of the plastic composite sheet in this invention, For example, the 
method of making it construct a bridge, after mixing an epoxy resin and a glass filler directly and carrying out 
casting to a required mold, After dissolving an epoxy resin in a solvent, distributing a glass filler and carrying out 
the cast, the method of making it construct a bridge, after impregnating glass fabrics and a nonwoven glass 
fabric with the method and epoxy resin which are made to construct a bridge, etc. are mentioned. Or by 
performing smoothing coating to the surface, after manufacturing by the above-mentioned method, even if it 
performs processing which raises surface smooth nature, it is satisfactory. 

[0018] - 

As for the maximum surface roughness (PV value) of the plastic composite sheet in this invention, it is 
preferred that it. is 1000 nm or less, and it is 200 nm or less still more preferably 500 nm or less more 
preferably. When a transparent composite sheet is coarser than this, thickness nonuniformity is produced in the 
liquid crystal part in contact with a sheet, and the problem of display failure may arise. 
[Q019] 

The plastic transparent sheet of this invention A transparent plate, an optical lens, the plastic plate for liquid 
crystal display elements, When using as transparent sheets, such as the substrate for light filters, the plastic 
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plate for organic electroluminescence display devices, a solar cell substrate, a touch panel, an optical element, 
an optical waveguide, and an LED sealing agent, It is not less than 85% that light transmission with a wavelength 
of 550 nm is not less than 60% when it fabricates to a 50-1 00-micrometer-thick substrate desirable still more 
preferably. Since the efficiency using light falls when light transmission with a wavelength of 550 nm is 60% or 
less, optical efficiency is not preferred for an important use. 
[0020] 

The plastic composite sheet of this invention A transparent plate, an optical lens, the plastic plate for liquid 
crystal display elements, When using as the substrate for light filters, the plastic plate for organic 
electroluminescence display devices, a solar cell substrate, a touch panel, an optical element, an optical 
waveguide, an LED sealing agent, etc., it is preferred that a 30-150 ** mean coefficient of linear expansion is 25 
ppm or less. For example, when this composite material composition is used for an active-matrix display device 
board and this upper limit is exceeded, there is a possibility that problems, such as curvature and an open 
circuit of aluminum wiring, may arise in that manufacturing process. 
[0021] 

In order that the transparent composite sheet of this invention may raise smooth nature, the coated layer of 
resin may be provided in both sides. It is preferred to have the outstanding transparency, heat resistance, and 
chemical resistance as resin which carries out a coat, and polyfunctional acrylate, an epoxy resin, etc. can 
specifically be raised. As thickness of the resin which carries out a coat, 0.1-50 micrometers is preferred and 
0.5-30 micrometers is more preferred. 
[0022] 

The transparent composite sheet of this invention may provide a transparent electrode layer if needed. 
In the transparent composite sheet of this invention, bulking agents, such as a small amount of antioxidants, an 
ultraviolet ray absorbent, dyes and pigments, and other inorganic fillers, etc. may be included in the range which 
-does not spoil the characteristics, such as transparency, solvent resistance, and heat resistance, if needed. v 
[0023] 
[Example] 

Although an example explains this invention concretely below, this invention is not limited at all by these 

examples. 

[0024] 

Powder state inorganic bulking agent 1 : Glass frit prototype (the melting point of 790 **, the mean particle 
j diameter of 10 micrometers, granular type) ^~u~.~ - 

Powder state inorganic bulking agent 2 : Glass frit prototype (the melting point of 610 **, the mean particle 
diameter of 7 micrometers, granular type) ~ 
Powder state inorganic bulking agent 3 : Silica (spherical [ the melting point of 1200 **, and mean particle 
diameter of 0.5 micrometer ]) 
[0025] 

;:;jC^n ,example and a comparative example) _ _ - rr ;• ^^s&szz^ .... 

Cycloaliphatic-epoxy-resin (Daicel Chemical Industries EHPE3150) 80 weight section, Bisphenol smooth S form 
epoxy resin (Dainippon Ink & Chemicals Epiclon EXA1514) 20 weight section, Methylhexahydrophthalic 
anhydride (New Japan Chemical RIKASHIDDO MH-700) 75 weight section, It mixed with resin 100 weight 
section for which a bridge is not constructed [ which was blended at a rate of tetraphenyl-phosphonium- 
bromide (Hokko Chemical Industry TPP-PB) 0.5 weight section ], 1, and 3 dioxolane 65 weight section, and was 
considered as the varnish. It is the powder state inorganic bulking agent 1 to this varnish. -3 It added and mixed 
at a rate which shows in Table 1 whether it is ********, and N varnish was obtained respectively. This is **** 
(ed) to 4.0-80-micrometer-thick NE textile-glass-yarn glass fabrics, It was made to harden at 200 ** for 2 
hours, having put between the glass plate" which carried out releasing treatment, and pressing by the pressure 

of 30 kg/cm uising a vacuum press machine, after drying for 3 minutes at 140'**, and the'O.T-mm-thick 
transparent plastic composite sheet was obtained. 

[0026] - 

About the plastic composite sheet produced as mentioned above, the various characteristics were measured 
with the valuation method shown below. 
1 Surface roughness (PV value) 

The maximum surface roughness (PV value) of the transparent composite sheet was measured using the 
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interferometer by ZYGO. 
2Coefficient of linear expansion 

Using the TMA/SS 120C type heat stress distortion-measurement device made from SEIKO Electron, in the 
bottom of a nitrogen atmosphere, and 1 minute, at a rate of 5 **, temperature was raised from 30 ** to 400 **, 
and was held for 20 minutes, and the value at the time of 30 ** - 150 ** was measured and calculated. Load 
was 5 g and it measured in **** mode. Measurement used the quartz **** zipper (construction material: 
quartz, coefficient of linear expansion of 0.5 ppm) designed uniquely. The Inconel zipper currently generally used 
had fault in that the linear expansion of itself is high, or the support gestalt of a sample, when applied to the 
thick sheet over 100 micrometers, it became larger than the result which the coefficient of linear expansion 
measured by compressed mode, and there was a problem to whicfr measurement dispersion becomes large. 
Therefore, the quartz **** zipper was designed uniquely and it decided to measure a coefficient of linear 
expansion using it. By using this **** zipper, it is checking that it can measure with the almost same value as 
the case where it measures by compressed mode. 
3Light transmission 

The light transmission of 550 nm was measured with the spectrophotometer U3200 (made by Hitachi). 
4Fire retardancy 

If it burned until it was burned out in O and completeness, if the corner part of the substrate of 5 cm around 
was lit with the gas burner and it disappeared automatically at 100 micrometers in thickness, it judged as x. 
SCurvature 

A 100-micrometer-thick plastic composite sheet is cut down, and it is made a strip of paper 10 cm in length, 
and 2 cm in width. It was measured by ruler on how much an end would be pressed down and many items would 
be raised.- - - 

The above result is shown in Table 1. 

[0027] .... . — 

[Table 1] 
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[0028] 

[Effect of the Invention] 

The plastic composite sheet obtained by this invention can be used conveniently for display device various 
kinds. 



[Translation done.] 
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[Claim 1](a) Thermosetting resin or ultraviolet curing nature resin, an inorganic bulking agent of (b) powder 
. state, (c) It is the plastic composite sheet which used a fibrous inorganic bulking agent as an essential 

ingredient, The total quantity of powder state and a fibrous inorganic filler occupies 60 to 95 % of the weight to 
100 % of the weight of full weight of a plastic composite sheet, A plastic composite sheet moreover 
characterized by wt. ratios of powder state and a fibrous inorganic bulking agent being 5 / 95 - 95/5, and also 
an inorganic bulking agent of powder state being a vitrified substance with a melting point of 300-1000 **. 
[Claim 2]The plastic composite sheet according to claim 1 whose difference of a refractive index after 
hardening of the aforementioned (a) thermosetting resin or ultraviolet curing nature resin and a refractive index 
of (b) powder state inorganic bulking agent and the (c) fibrous inorganic filler is 0.01 or less. 
„ . [Claim 3]The transparent plastic composite sheet according to claim 1 or- 2 whose, light transmission in 
wavelength of 550 nm is not less than 60%. 

[Claim 4]claims 1-3 whose 30-150 ** mean coefficients of linear expansion are 25 ppm or less — either — a 
plastic composite sheet of a statement. 

[Claim 5]claims 1-4 whose Abbe numbers after hardening of the aforementioned (a) thermosetting resin or 
ultraviolet curing nature resin are 45 or more — either — a plastic composite sheet of a statement. 
[Claim 6]claims 1-5, wherein maximum surface roughness of a substrate face is 200 nm or less — either — a 
plastic composite sheet of a statement. 

[Claim 7](b) claims 1-6 which are glass which a powdered inorganic bulking agent uses oxidized silicon, 
oxidation aluminum, and boron oxide as an essential ingredient, and is characterized by content of sodium oxide 
being less than [ 1.0wt% ] — either — a plastic composite sheet of a statement. 
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